Objective: To investigate the prevalence and factors associated with co-sleeping and nighttime waking among the children of the Pelotas 2004 cohort at 12 months of age.
Introduction
During childhood, adequate sleep is important for growth and for emotional and behavioral development, and also for acquisition of the cognitive functions learning and attention. 1, 2 Cerebral development, together with neuroplasticity, takes place during the first years of life, and the length of time spent asleep is an important factor during this stage. During the first year of life a process of maturation takes place by which the fragmented sleep pattern of the first months becomes continuous during the night. 3, 4 There are reports that sleep-related problems are common among children, with prevalence rates varying from 20 to 30% and being influenced by biological, psychological, cultural, social and family factors. 5 The most prevalent manifestations of sleep disorders in childhood are multiple or prolonged periods awake during the night, 6, 7 bedtime resistance 8 and co-sleeping. These problems can also affect family relationships, altering the parents' sleeping habits and leading to stress and other conditions related to sleep deprivation. 9, 10 Co-sleeping has been the subject of research for many years, and there are descriptions of both positive and negative effects on children's physical, psychosocial and emotional development. 11 Its true prevalence is difficult to determine, due to variations between cultures and the different periods of time studied. In a range of studies the prevalence rates of co-sleeping vary from 6 to 70% during the first 4 years of life. 8, 11 Co-sleeping is a common practice among societies from non-Western cultures, 12 and its advantages or risks are perceived in accordance with the values of a given society. 13 Climatic factors, the size of families, the availability of space in the home and cultural values (whether independence and individuality or family interdependence are prioritized) have been described as being determinants of co-sleeping in industrialized societies.
14 Nighttime waking generally causes greater concern among parents since it interferes with the family routine, especially if multiple episodes occur during a single night. 8 The majority of studies that have investigated the prevalence of co-sleeping and nighttime waking were carried out in developed countries and information on the epidemiology of these characteristics of sleep in developing countries is scarce.
The objective of this study was to investigate the prevalence and factors associated with co-sleeping and nighttime waking among the children in the Pelotas 2004 cohort, in the South of Brazil, as they reach 12 months of age.
Methods
The methodology employed to enroll the cohort of all births 
Results
A total of 4,231 live births were included in the perinatal survey (0.8% of losses and refusals). At the 12-month visit, the mothers of 3,907 children were interviewed (6.1% of losses and refusals). Twins and multiples were excluded from this analysis.
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In Table 1 it can be observed that around 50% of the mothers were in the 20-29 age group and 18.6% were adolescents. The mother's mean educational level was 8.2±3.5 years, with 41% having had 5-8 years of formal education.
Around 40% were primaparous, 47.6% were in social classes D/E and 39.4% had worked while pregnant.
In this sample of newborn infants, 51.8% were male;
14.1% were preterm; 8.3% had low birth weight; 45.2% were delivered by caesarian; and 11.3% had suffered neonatal intercurrent conditions (Table 1 ). Table 3 lists the results of the raw and adjusted analyses, with co-sleeping as the outcome. The multivariate analysis indicated that maternal educational level, age and parity, socioeconomic status and nighttime waking were independently associated with the prevalence of co-sleeping. The probability of co-sleeping increased with parity and was inversely related to socioeconomic status and maternal age and educational level. Nighttime waking had an association with co-sleeping, protecting by 8%. Table 4 lists the results of the raw and adjusted analyses with nighttime waking as outcome. In the multivariate analysis, there were statistically significant associations with parity, maternal employment and sex of child. The association with parity was positive. The probability of nighttime waking was 8% less among children whose mothers who had worked while pregnant. Girls were 10% less likely to wake than boys.
Discussion
The prevalence of habitual co-sleeping observed in this study was high, being associated with poorer economic levels, lower educational level and maternal age and higher parity. A similar prevalence rate was described after observation of another cohort in the same state in Brazil (Rio Grande do Sul) in the city of Passo Fundo. 18 In the Passo Fundo study, the parents' bedroom was where 97% of slept for their first 3 months of life. There 44.3% were co-sleeping and the remainder had their own cradle. A study carried out in the United
Kingdom and another performed in the United States both identified co-sleeping as being common, practiced by 50% or more of families. 19, 20 However, the rates of co-sleeping and the factors associated with them have varied in different studies. In England, the national prevalence of co-sleeping among neonates in 2004 was 46% (95%CI 34-58). Among children aged 3 to 12 Co-sleeping and nighttime waking at 12 months -Santos IS et al. months of age, the prevalence of habitual co-sleeping was uniform, at 21% (95%CI 18-24), and was not associated with maternal age, absence of a partner, or larger families. Nor was it more common during colder months, at weekends or among poorer people. 19 The inverse association between co-sleeping and socioeconomic status observed here has also been described by other authors. 21, 22 In the United States, a cross-sectional study with 101 mothers or carers detected a co-sleeping rate of 88%. Co-sleeping was distributed unequally across different economic classes, with a significantly higher prevalence among poorer people. 22 Being a single mother, having lower educational level and having two or less bedrooms in the home were all factors associated with co-sleeping. 22 In Cleveland, in the United States, co-sleeping was observed among 35% of children aged 6 months to 4 years of age from white families and among 70% of those from black families. Among the children of white families, co-sleeping was associated with lower levels of parental educational.
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In contrast, among the population controls selected for a case-control study carried out in England 23 to assess the effect of co-sleeping on the incidence of sudden death among children under 12 months old, the prevalence of habitual co-sleeping among children older than 6 months was 6%.
Sharing of a bedroom was observed in 41% of the children (close to that observed here), while 53% slept alone. Similarly, among a cohort of 493 Swiss children followed from birth to 10 years of age, 8 less than 10% exhibited co-sleeping in the first year of life. The prevalence of children who woke during the night was approximately 30%.
The prevalence of nighttime waking detected in this study (46.1%) was higher than has been described by other authors (20 to 30% among children from 1 to 3 years of age) 24,25 and proved to be associated with maternal educational level, paid maternal employment during pregnancy and male sex.
Some studies have detected that children who co-sleep wake more frequently at night. 26, 27 In this study, the descriptive comparison between children who did and did not co-sleep confirmed this finding. The analyses of effect, however, did not demonstrate that co-sleeping was an independent determinant of nighttime waking, and this last was protective against co-sleeping. It is possible that waking is being perceived differently by the mothers of children who co-sleep Co-sleeping and nighttime waking at 12 months -Santos IS et al.
than by the mothers of those who do not. There are reports that mother-baby interaction is stronger with co-sleeping, 13 particularly if the child is breastfed. 28 Mothers with co-sleeping children who breastfeed wake and respond more frequently and more quickly to the stimuli, even discrete ones, of their children. 29 Finally, it is important to emphasize that the variation in rates of co-sleeping and nighttime waking identified in different studies reflect not just the cultural and socioeconomic diversity of the populations studied, but also methodological differences in definition of variables and data collection. Limitations common to the majority of these studies include the possibility of memory bias (due to the period of time about which subjects are required to remember details of children's sleep) and the manner in which the information is obtained. In this study, as in the majority, the variables on sleeping and waking were obtained from information provided by the mothers, and may reflect their perceptions more accurately than the true characteristics of their children's sleep.
Summing up, this study has shown that the practice of co-sleeping is common in this study population. Similarly, nighttime waking is a very prevalent disorder. It is necessary that the extent to which these habits persist through childhood be observed and their consequences on child behavior and development be investigated. Co-sleeping and nighttime waking at 12 months -Santos IS et al.
